Objective-The aim was to examine the relationship between social network and activities and causes of death.
during follow up.> l" These findings may indicate that a poor social network is one factor of importance in disease causation in humans.
A poor social network seems to influence morbidity and mortality in a general way and is probably not linked to any specific disease outcome.' In the Honolulu Heart Study12 no association was found between social network scales and the incidence of coronary heart disease. In the Alameda County Study the "social network index" was associated with mortality from different causes of death including cancer, coronary heart disease, and other cardiovascular diseases,'3 again indicating a non-specific effect on mortality.
We have previously shown that the level of social and other activities is inversely related to mortality during nine years of follow up among middle aged men.9 Follow up has now been extended to 12 years and in this report the relations of various social network measurements to mortality from cancer, cardiovascular diseases and other causes of death are presented.
Methods

STUDY POPULATION
In 1963 a random sample of 50 year old men (all born in 1913) was drawn from the population register in Gothenburg (n = 973) and invited to a health examination. Eight hundred and fifty five men (880o of those invited) participated. Ten years later, in 1973, a new sample of men born in 1913 (60 year olds) was drawn including all men from the 1963 sample who were still alive and living in Gothenburg and men who had moved into the area since 1963. This sample consisted of 945 men out of whom 787 (830) participated in a morning examination and 769 (81 0,,) in an afternoon examination one week later. In addition, we invited another random sample of men born in 1923 (50 year olds). Out of the 292 men invited, 226 (7700) participated in the morning examination and 220 (7500) in the afternoon examination.
Men participating in the afternoon examination in 1973-74 (n = 989) form the study population of this report. All these men also participated in the morning examination.
EXAMINATIONS
The participants came to the morning examination after fasting overnight. Blood was drawn for serum cholesterol determinations and blood pressure measured in the right arm after five minutes' rest in the seated position.
Questionnaires about smoking habits, alcohol consumption, and previous stroke or myocardial infarction were completed. Smoking habits were coded as 1 = never smoked, 2 = ex-smokers, Among the three traditional risk factors for coronary heart disease, systolic blood pressure was higher and smoking was more prevalent /day /day Smoking habits 4 3 participants with scores above 3 (the three highest quartiles) had approximately the same cancer mortality (4.9-5.7o0). Cardiovascular mortality (fig 2A) was lowest among men with systolic blood pressure of 140 or less, 8 7-6 90o (the two lowest quartiles), and increased successively to 18-9 0 among men with a blood pressure of 160 or more (the highest quartile). For social activities ( fig 2B) there was a gradual increase in cardiovascular disease mortality with decreasing activity from 8 2%0, to 18-60°. Participants grading their health as good ( fig 2C, scores 1-2 The 60 year old men had significantly higher blood pressure and smoked less than the 50 year old men. Their marital status did not differ from 50 year old men but the 60 year olds lived in smaller households (data not shown); 60 year old men also had significantly lower points for all three activity variables than 50 year old men. Mean values for home activities were 6 57 and 7-79 respectively; for outside home activities 7-46 and 8-77 respectively; and for social activities 4-95 and 5 80 respectively (all significant at p < 0 00 1).
Neither frequency of drinking nor type or amount of alcohol consumed was related to any of the three groups of causes of death. Total alcohol 
INTERCORRELATIONS
There was a highly significant correlation (r = 0-44-0-53) between all three activity variables (table III) and between the two social network variables marital status and number of persons per household. There were significant correlations also between these two variables and the activity variables (except between marital status and outside home activities). Smoking did not correlate with any variable except for a negative correlation with blood pressure. Blood pressure was negatively correlated with the number of persons in the household and social activities. The possible confounding factors (see below) of perceived health and myocardial infarction or stroke before the examination were correlated with each other (table III) . Poor perceived health was more common among unmarried men and among those living in small households or alone. Poor health was also strongly correlated to low scores for all three activities. Men with myocardial infarction or stroke before the examination also had lower scores for all three activities compared with men without myocardial infarction or stroke (table III) (table IV) . Age and smoking habits, however, were still related to an increased risk of cancer death.
For deaths from cardiovascular diseases, social activities remained as a weak but significant predictor (table IV) . Stronger predictors of cardiovascular disease mortality were systolic blood pressure and smoking habits, as well as myocardial infarction or stroke before the baseline examination.
For other causes of death a low home activity score as well as poor perceived health remained as significant predictors (table IV) . Discussion This prospective study confirms the well known relation between mortality from cancer and The three activity variables were strongly related to each other. Therefore only the variable with the statistically strongest association to the endpoint was chosen for the multiple logistic regression smoking habits.'6 In univariate analyses, but not in multivariate analysis, number of persons per household and social activities were related to cancer mortality. This is explained by the age factor since a higher age is related to lower levels ofboth these social network variables and also to a higher incidence of cancer mortality. Among the traditional risk factors for coronary heart disease, smoking and blood pressure, but not serum cholesterol, were related to cardiovascular mortality both in univariate and multivariate analyses. All social network variables except marital status were also related to cardiovascular mortality in univariate analysis but only social activity remained as an independent predictor after multivariate analysis.
Other causes of death could not be predicted by the traditional coronary heart disease risk factors. The social network variables as well as perceived health were all related to other causes of death in univariate analysis. After multivariate analysis perceived health and home activities remained as independent predictors.
We do not know whether our findings apply to women also. In one study social isolation seemed to be a risk factor for total mortality among women as well as among men3 but others4 5 have found that women are less susceptible to a poor social network than men.
Social factors like marital status and level of income also influence the likelihood of participating in a population study. Analysis of the non-participation group at the examination in 1963 showed that these men were more often unmarried, and had more alcohol problems and a lower income than the participants.'7 The nonparticipants also had significantly higher mortality during follow up. 8 From these findings one might infer that the impact of a poor social network on mortality is probably greater in the general male population than is evident from the results of this cohort study.
The causal interpretation of the associations between poor social relationships and activities and an increased mortality might be explained by the "drift hypothesis". ' We did not measure the quality of home, outside home, and social activities. It may well be that this quality offor example social participation (social activities) is more important than its quantity as a factor of premature mortality. 1I
